Background: Recently there have been several studies on the relation between coping strategies and the Burnout outcomes, in medical students. However, there is a lack of Portuguese studies in this area. The objectives of our study were to describe the levels of burnout in a sample of Portuguese medical students, and understand their relation with different study methods and coping strategies
Introduciton
Medical students' wellbeing is affected by a wide number of variables. Dunn, Iglewicz and Moutier [1] proposed conceptual model of wellbeing in medical students. The authors consider there is a 'coping reservoir', which is affected by negative inputs (stress, internal conflicts, and time and energy demands), as well as by positive ones (psychosocial support, social activities, health and intellectual stimulation). This coping reservoir, includes personality traits, temperament, coping styles, and depends on these inputs, i.e. positive inputs strengthen the coping reservoir and negative inputs weaken it. The different combinations of these variables result in either resilience or burnout.
The burnout syndrome in medical students, has a negative impact at a personal level (increased risk of suicide, depression and anxiety, interpersonal difficulties), at a professional level (compromised patient care, increased medical errors, lower satisfaction with career, poor performance and poor quality of life), and at an academic level (it is correlated with thoughts of quitting the course); hence the importance of studying this syndrome and associated coping strategies [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] .
Coping
Coping is described in the literature as the «cognitive and behavioral efforts to meet specific requirements, internal and/or external, which are assessed as exceeding/or being within the limits of the individual's resources» [11] . The use of coping strategies is considered crucial for the individual's adaptation outcomes that result from the threat, damage, or challenge assessments, which influence the emotional response to a given situation [11] .
Coping strategies have two main functions: one is focused on the problem (requires work in order to change the stressor and solve the problem), and the other is focused on the emotion (regulates the emotional distress) [12, 13] . Hypothetically, individuals use both functions when faced with stressful situations [11] . However, studies have shown that younger people use more active and problem-focused coping strategies, while older individuals use more passive and emotion-focused coping strategies; which is in part justifies by the fact that stress situations differ according to the age group [11] .
Furthermore, the coping process may have functional or dysfunctional results depending on: (a) who uses the coping strategy, (b) when it is used, (c) what are the environmental and intrapsychic conditions of the individual, and (d) which are the adaptive results [11] .
In the past decades, several studies have aimed at assessing if students used avoidance coping strategies, such as alcohol and drugs intake [14] [15] [16] . The study developed by Moffat, McConnachie, Ross and Morrison showed that students tended to use more active coping strategies (e.g. acceptance, active coping, planning and self-distraction) than avoidance strategies (e.g., denial, alcohol/drugs). This study also presented gender differences, men used more active coping strategies, resorting more frequently to alcohol and drugs, than women [17] . Other studies have addressed how coping styles are influenced by personality traits [18] .
Concerning specifically the academic environment, a relation between coping strategies and exams was found [19] , thus, coping strategies related with exams seem to vary according to the individual's perceived academic skills and perceptions of control.
Burnout
According to the literature, burnout is a psychological syndrome that occurs in a context of prolonged response to interpersonal chronic stress, related to work.
This chronic response can result in: 'emotional exhaustion' (break down and loss of emotional resources), 'depersonalization' (affective and emotional distancing in relationships with others; equivalent to 'disbelief' in other studies), and 'reduced personal accomplishment' (self-evaluation component that involves feelings of incompetence and displeasure towards one's professional activity) [20, 21] .
Regarding gender studies developed in the general population present contradictory results. Some find that gender differences are not very pronounced, however they show that women present a greater emotional exhaustion than men, and that men have higher levels of depersonalization than women (Table 1) [20, 22, 23] . However, other authors found that levels of depersonalization are more pronounced in women [24] . And, finally, other studies present no gender differences [9] . 
Emotional

Problem Based Learning (PBL)
The Problem Based Learning (PBL) can be defined as an alternative teaching method. It is a student-centered learning method in which a problem is the starting point of the learning process [25, 26] .
PBL presents many significant differences when compared to the traditional teaching methods. In PBL, there are no lessons, theoretical lectures and exercises, rather than this, the teacher presents a problem that the student has to identify and solve, applying previously acquires and new contents. Thus, the learning process shifts from a passive process (mono-directional exposure) to an active one (problem solving) [27, 28] .
In a recent study on stress and coping strategies in medical students with a traditional learning curriculum [17] , the authors found that the main stressors were more related with medical training (e.g. uncertainty about the individual study behavior, progress and aptitude, specific concerns about evaluation, availability of learning materials), than with personal problems, and the levels of concern tended to increase at the end of the school year. On the other hand, with the new learning curriculum, the group learning environment, the tutor's performance and interactions with peers and patients caused little stress [17] . However, these results are controversial, as in another research problems with tutors were identified as stressors [15] .
The lack of information about the relation between burnout and coping strategies, in Portuguese medical students, led to this study. Thus, our aim was to explore and describe the role of coping strategies, as mediators of burnout responses to the environmental stressors.
The main objectives involved: (a) the assessment of burnout levels and coping strategies among medical students; (b) comparing the levels of burnout betweens genders, and (c) assessing the influence of the teaching method on the burnout levels. To this end we established the following hypothesis:
H1a: Women present higher levels of emotional exhaustion than men.
H1b: Men have higher levels of disbelief than women.
H1c: Men present higher levels of efficacy than women.
H2: Students who believe they have a significant problem, have higher levels of emotional exhaustion and disbelief, and lower levels of professional effectiveness.
H3a: Students who study between 1 and 3 hours present lower levels of exhaustion, than students who study between 4 and 6 hours. H3B: Students studying between 4 and 6 hours have higher levels of professional efficacy than students studying from 1 to 3 hours. H4: Students from pre-clinical years (1st, 2nd and 3rd years), present higher levels of exhaustion and disbelief, and lower efficacy, than clinical years' students (4th, 5th and 6th years).
H5: Students who perceive difficulties in achieving objectives, present higher levels of emotional exhaustion and disbelief, than the students who perceive ease in achieving objectives.
H6: Students with a PBL (Problem Based Learning) teaching method have higher levels of professional effectiveness, exhaustion and disbelief, than students with a traditional teaching method (expository).
H7: Men use more escape-avoidance strategies than women.
H8a: Students who use more planned resolution have lower levels of exhaustion and disbelief, and higher levels of effectiveness.
H8b: Students who seek for more social support present less disbelief and exhaustion, and higher levels of effectiveness.
H8c: Students who use more positive reappraisal have lower levels exhaustion and disbelief, and higher levels of effectiveness.
H8d: Students who used more escape-avoidance have lower levels of exhaustion, and higher levels of efficiency and disbelief.
Method Participants
A cross-sectional study was carried-out among a convenience sample of 658 Portuguese medical students, from the University of Lisbon, the University of Coimbra, University of Porto, ICBAS, University of Minho and the University of Beira Interior participated in this study.
In order to invite the students from these universities to participate in the study, the researchers contacted the public relations offices, academic services, and students' associations, requesting the disclosure of internal mailing lists and forums.
Instruments
In this study we used three instruments. A socio-demographic questionnaire, to assess: age, gender, marital status, socio-economic status, educational institution, academic year, number of elements in the household, awareness of the existence of significant problems, perceptions about the ease or difficulty of achieving the academic goals, satisfaction with the course and what contributes to that level of satisfaction, and perceived social support. Information regarding the teaching method (PBL or traditional) was not requested, as we knew beforehand that the University of Minho and the University of Beira Interior are the only medical schools using PBL.
The Portuguese validation of the Maslach Burnout InventoryStudents Survey (MBI-SS), which is a 15-item survey, with a Likerttype response scale with 7 points (1= 7=), was used to assess the participant's levels of burnout.
The Portuguese adaptation of the Ways of Coping Questionnaire (WOCQ), which is a 48-item questionnaire, with a 4-point Likert-type response scale, that aims at assessing coping strategies used by the respondents. This instrument has eight sub-scales: 'confrontational coping', 'distancing', 'self-control', 'search for social support', 'acceptance of responsibility', 'escape-avoidance', 'planned resolution of the problem', and 'positive reappraisal'.
Procedures
Initially, the instruments were introduced on to an online platform (Google Docs ©), which allowed a nationwide reach.
After the institutional contact with the eight Portuguese Universities that teach medical courses, the students were invited to participate in the study also via e-mail, using the mailing lists and forums provided by the institutions.
We guaranteed the anonymity and confidentiality of the data, and the participants were informed about the aims of the study and agreed, by informed consent, to answer the questionnaires. The informed consent was given by each participant on the online platform before answering the questionnaire.
Results
The students were invited, via e-mail, to participate in this study by completing a self-administered online survey. A total of 658 Portuguese medical students participated in this study. 75% of these students were from the Universities of Lisbon (N=281, 42.7%), Coimbra (N=130, 19 About half the sample (N=324, 49.2%), considered having one significant problem, the most frequently identified problems were 'stress' (9.0%), 'anxiety' (8.2%) and 'family issues' (6.4%). Most students (46.8%) study 2 or 3 hours a day. 440 students (66.9%), attended the University of their choice (first option), and 510 students (77.5%) are moderately or very satisfied with the course.
The MBI-SS subscales revealed an adequate factorial validity in this sample: 'emotional exhaustion' (α=0.85), 'disbelief' (α=0.88), and 'professional efficacy' (α=0.80).
When compared to the results from the validation sample, the levels of 'emotional exhaustion' are similar, the levels of 'disbelief' were slightly higher in our sample and, finally, the 'efficiency' levels were lower.
Regarding H1a, we found that the women in our sample had higher levels of 'emotional exhaustion' (t=-3.07, p<0.00), contrasting with H1c in which we see that men have greater levels of 'professional efficacy' (t=2.08, p<0.04). In H1b we can observe that there are gender differences concerning 'disbelief', however they were not statistically significant (t=0.65, p<0.51).
As for H2, the results show that students who acknowledged, in the socio-demographic questionnaire, the existence of a significant problem, present higher levels of 'exhaustion' (t=9.30, p<0.001) and 'disbelief' (t=8.25, p<0.001), and lower levels of 'professional efficacy' (t=-7.26, p<0.001).
H3, sought to verify whether the study hours influenced the levels obtained in the burnout sub-scales. Thus, for H3a we observed that the participants who studied between 4 and 6 hours had higher levels of 'emotional exhaustion', when compared to those studying between 1 and 3 hours (t=-4.93, p<0.001), there were also differences concerning 'effectiveness' (H3B), even though they were not statistically significant (t=-1.19, p<0.24).
H4 was partially supported as students in the preclinical years (1 st , 2 nd and 3 rd years), compared with students from clinical years (4 th , 5 th and 6 th years), present higher levels of 'disbelief' (t=2.02, p <0.04) and lower levels of 'efficacy' (t =-1.99, p<0.047). The differences observed concerning the means of the 'emotional exhaustion' sub-scale are minimal, and not statistically significant (t=0.08, p<0.93).
In H5, we found that students who perceived difficulties in achieving the established goals had higher levels of 'exhaustion' (t=9.12, p<0.001) and 'disbelief' (t=10.90, p<0.001), than those perceiving ease in achieving the academic objectives. H6 aimed at assessing the impact of the teaching method in the three Burnout subscales. The data partially supported our hypothesis, as students with the PBL method presented lower levels of 'disbelief' (t =-2.18, p<0.03) and higher levels of 'professional efficacy' (t=3, 67, p<0.001). Moreover, regarding 'emotional exhaustion', the differences indicate a greater, but not statistically significant (t=0.34, p<0.73), level of 'exhaustion' in the students with the PBL method.
'taking responsibility' (α=0.44), 'confrontational coping' (α=0.55), and 'distance' (α=0.55) that presented unacceptable values and were excluded from the investigation. The sub-scales 'search for social support' (α=0.67), 'escape-avoidance' (α=0.65), 'planned resolution' (α=0.74) and 'positive reappraisal' (α=0.74) presented adequate values and, thus, were maintained. H7 was not supported. Furthermore we noted that, in our sample, women reported a greater use of 'escape-avoidance' strategies than men, presenting statistically significant differences (t=-2.81, p<0.01).
H8, aimed at assessing the effects of coping strategies as mediators of the burnout levels. Concerning 'planned resolution', we found that students who reported greater use of this strategy present lower levels of 'exhaustion' (t=3.50, p<0.001) and 'disbelief' (t=4.52, p<0.001); and higher levels of 'efficiency' (t=-7.02, p<0.001), thus confirming H8a.
Regarding 'social support', H8b was partially supported, as we found that students who mentioned a greater use of this coping strategy presented lower levels of 'disbelief' (t=2.96, p<0.003), and higher levels of 'professional efficacy' (t=-3.79, p<0.001); however the differences in the 'exhaustion' levels are not statistically significant (t=1.36, p<0.17), despite showing that students who rely more on this strategy have lower levels of 'emotional exhaustion'.
When it comes to the coping sub-scale 'positive reappraisal', we found that students who use this coping strategy show lower levels of 'exhaustion' (t=2.75, p<0.01) and 'disbelief' (t=4.46, p<0.001), and higher levels of 'efficacy' (t=-5.14, p<0.001), thus going against what we had hypothesized in H8c.
The last hypothesis, H8d, was partially supported by the data, as we verified that the use of an 'escape-avoidance' strategy appears to raise the levels of 'disbelief' (t=-8.51, p<0.001) and lower the levels of 'efficiency' (t=7.56, p<0.001), as we had theorized in the hypothesis. Nevertheless, with regard to 'exhaustion', we found the opposite, a greater use of an 'escape-avoidance' strategy seems to result in higher levels of 'emotional exhaustion' (t=-10.53, p<0.001).
The results are summarized on Table 2 . 
Discussion
The research on burnout levels in students is recent, and came from the attempt of explaining, in pre-professional samples, the burnout levels later observed in some professionals [29] .
In this way, the results provided us insight about a new reality, not only about burnout and its connection with socio-demographic variables, but also about the mediator effect that coping strategies have on the burnout outcomes, in medical students.
Regarding the relation between psychosocial characteristics, teaching methods, and burnout, our results indicate that women present higher levels of emotional exhaustion, while men present higher levels of professional efficiency, thus, there are significant gender differences in these two dimensions. Several studies reached the same conclusions when comparing genders [20, 22, 23, 30] , which may be due to differences regarding the social roles assumed by men and women.
Based on H2 we can observe that the burnout levels are higher in the group of students who considered having a significant problem (such as stress, anxiety and family problems, among others). Some studies suggest a relation between positive personal events and low burnout levels, however the opposite is not true [31] . A link between a low perceived control and high burnout levels has also been suggested [32] .
The data we obtained seems to illustrate the importance of how students cope, adaptively or non-adaptively, with negative inputs and the connection of these coping strategies with burnout outcomes.
Moreover, we found that students who study more hours present higher levels of 'emotional exhaustion', however, the fact that they study more hours does not make students feel more effective, thus we believe that many students have low self-efficacy beliefs, not envisioning a relation between the effort expended in studying and a positive result. Some authors have positively correlated emotional exhaustion with the number of hours spent on general activities related to the university [30] . Another possible explanation, based on Covington's theory, may be that the time spent studying is a protective element of the students' sense of efficacy as, in this way, students can impute a less positive result on external factors [33] .
The existence of high levels of burnout in the pre-clinical years, namely differences regarding professional efficiency, may be due to a lack of practice (involving contact with people) in these years and, thus, students do not feel effective in the practical application of their theoretical knowledge.
Furthermore, and taking into consideration the differences between teaching methods used in medical courses, we observed that the students with the PBL teaching method showed a greater exhaustion, although the differences were not significant; nevertheless, these students feel more effective, possibly due to a greater practical applicability of the learned contents.
Regarding the use of coping strategies and gender differences, the 'escape-avoidance' strategy seems to be mostly used by participants of the female gender, which contrasts with what is found in the literature [17] . This result may be interpreted together with another result, women are more emotionally exhausted. This greater 'exhaustion', which may reflect an inability to cope with environmental stressors, can lead to a greater use of 'escape-avoidance' strategies.
Keeping in mind the type of coping strategy, the last hypothesis aimed at understanding how the use different coping strategies mediates different results of burnout or resilience.
The 'seeking for social' support seems to be associated with the actual social support and with the presence of people the student can trust. Thus, and considering the data resulting from this research, there seems to be a relation between social support and lower levels of burnout, which alerts us to the importance of students' integration in a group (the class), as well as their perception of social support, which enables them to cope better with various environmental stressors. In terms of gender differences in the use of 'seeking for social support', some studies point to a greater use of this strategy in female samples, and draw attention to the gender specificities concerning the use of coping strategies [34] .
Thus, given the stressors present in our sample (which derive from the year of the course, socio-demographic and individual variables, perceived support, and environmental threats, among others), we found that a greater use of 'planned resolution' strategies, as well as 'seeking for social support' and 'positive reappraisal', which lead to lower burnout levels. On the other hand, the use of strategies such as 'escape-avoidance', seem to result in higher levels of burnout.
The 'escape-avoidance' strategy promotes a withdrawal from a particular problem, and seems to decrease the 'perceived professional efficiency', increasing the 'emotional exhaustion' and 'depersonalization'. In interpreting these data, we can see the importance of the 'planned resolution' of a problem.
Subsequently, the individual can look back and perceive this as a personal growth moment (positive reappraisal), increasing the coping reservoir and decreasing the burnout response. For the clinical practice, this may be viewed not only in a preventive perspective (i.e., of empowering the individual with strategies to solve problems), but also in a more remedial logic, where the therapist seeks, along with the patient, a positive meaning for a stressful situation.
The main limitations of this study are the characteristics of our sample (convenience sample, via Internet), without ensuring homogeneity of the sample's distribution by Portuguese universities that teach medical courses. The low factorial validity of certain WOCQ sub-scales is also a limitation that did not allow grasping the full complexity of the phenomenon under study.
However, the strengths of this study include the sample size, the fact that it is a pioneer study on the relation between burnout dimensions and coping in the Portuguese context.
The need for future intervention programs, on the promotion of physical and psychological well-being, and resilience responses to stressors, becomes evident. Social skills are also an important intervention focus, as these may influence the perceived social support, which might lead to lower burnout levels.
Future studies should ensure the randomization of participants and use a sequential study design, thus allowing an understanding of the phenomena discussed, from the academic training until the professional practice.
